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(57) Claim 

1. A method of establishing a wireless data 

transmission link between a first data link device and a 
second data link device, the method comprising: 

(a) establishing a duplex link between said first 
data link device and said second data link device by 

(i) transmittinq an identification 
electromagnetic signal from said first data 
link device, then 

(ii) receiving said identification 
electromagnetic signal at said second data 
link device, then 

(iii) recognizing if said identification 
electromagnetic" signal is intended fo'r ^said 
second data link device, then 

(iv) transmitting an acknowledging 
electromagnetic signal from said second data 
link device, then 

(v) detecting said acknowledging 
electromagnetic signal at said first data link 
device, and only then 

(b) commencing data transfer. 
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WIRELESS DATA TRANSMISSION LINK 
The present invent ion" relates to a method a nd^ 
apoaratus for establishing .a^ir^less data transmission^ link , 
and relates particularly but not exclusively to such .^se . 
between a first data apparatuTand a second da t a appar^u s • - ; 

Conventional remote; data capturing and transferring 
systems have distinct limitations since they typically employ 
radio techniques or run physical cables for the duration of 
the data dump. Using physical cables is a slow and - _-v> , • 
inefficient technique, whereas a radio link require? ^expensive 
licensing and must accommodate to the limitations of^rg, r 
already crowded siae p.t r u ™. ^ 
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both of these known techniques are undesirable in a low power, 
short distance, hiqh speed application of the kind outlined 
be low . 

The present invention was developed with a view to 
5 providing an improved wireless data transmission link whi :i, 
would allow high speed daU transfer while substantially 
reducing the problems associated with the prior art 
techniques. 

According to one aspect of the present invention 
10 there is provided a method of establishing a wireless data 
transmission link between a first data link device and a 
second data link device, the method comorising: 

(a) establishing a duplex link between said first 
data link device and said second data link device by 
15 . (i) transmitting an J^SS^AS^?^ 

electromagnetic signal from said first data 
link device, then 

(ii) receiving said identification 
electromagnetic signal at said second data 

2o link device, then 

(iii) recognizing if said identification 
electromagnetic signal is intended for said 
second data link device, then 

(iv) transmitting an acknowledging 

25 ~ electromagnetic signal from said second data 

link device, then. 

(v) detecting said acknowledging 
electromagnetic signal at said first data link 
device, and only then 

30 (b) commencing data_tr ^ t ns^fer . 

Most preferably the method <»^i»iH^ jncreaj^in^ the 
power of the electromagnetic transmission whe^yjg^djj^a^s- 
Transferred whereby data transmission errors can be minimized. 
*— ~ — **~* ording to a further aspect of the present 
35 invention there is provided, a data link device for 

establishing a wireless data transmission link between a first 
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data apparatus and a second data apparatus, each of said firsr 
data apparatus and said second data apparatus havinq a 
respective data link device, the device comprisinq: 

a transmitter and a receiver, said transmitter 
5 havinq transmitting means for transmit/, inn a- identification 
electromagnet ic siqnal, said receiver havinq receivinq rn^ans 
for receivinq an acknowl edg i nq electromagnetic siqnal 
transmitted from the data link device at the other data 
apparatus upon receipt of said identification siqnal thereat; 
10 and 

control means for allowing data transfer only when 
said acknowledging signal is received. 

Most preferably the control means controls power 
increasing means for increasing the transmitting power of said 
15 transmitting means when said acknowledging signal is received, 
whereby data transmission er*ors can be minimized in a data 

transfer mode. 

According to a still further aspect of the present 
invention there is provided appar atus for establishing a 
20 wireless data transmission link between a base station and a 
mobile station, the apparatus comprising: 

at the base station a transmitter/receiver; 

at the mobile station a receiver/transmitter; 

said base station having means for transmitting an 
25 identification electromagnetic siqnal for detection by said 
mobile station when in proximity thereto, said mobile station 
having means for transmitting an acknowledging electromagnetic 
signal upon identifying said identification signal by a signal 
identifying means, said base station having an acknowledging 
30 signal detecting means for detecting said acknowledging signal 
and control means for allowing d ata^tra nsfe^^ 
a ck nowl edg i ng s i gn a 1 i s det ecte 

Most preferably said base station of the apparatus 

is provided with t r an^i s s ,f 9fl i,,fl^ ejc - -iflfflG^g A-S: 9 T J$£*ll$-Jj£L r 
3 5 increasing transmission power and wherein said control means 
is responsive to said acknowledging signal detecting means 
detecting said acknowledging signal so that data can then be 
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transmitted from said base station to said mobile station at 
said increased transmission power whereby data transmission 
errors can be minimized. 

A preferred embodiment of the prevent invention 
5 relates to a mobile, typically vehicularly mounted, infrared 
optical data link which allows diqital data to be transmitted 
between a fixed base station such as a gate house or loadinq 
dock and a mobile station such as a vehicle. A particular 
advantage of this embodiment is that it enables vehicle 

10 performance, orders, delivery and other information collected 
by the driver and/or salesman to be stored in a portable 
computer onboard the vehicle, which information can be rapidly 
transferred to a central computer when that vehicle returns to 
the depot. Conversely, despatch information such as routes to 

15 take, deliveries to make and calls to complete, can be 

transferred quickly from the base station computer to the 
terminal in the vehicle. Employing a wireless data 
transmission link in this situation greatly reduces the paper 
work involved using conventional methods, and improves the 

20 turn around time of the delivery vehicles. 

In order that the invention can be more clearly 
understood a preferred embodiment will now be described with 
reference to the accompanying drawings. Although the 
following description will be given with reference to an 

25 infrared optical data link , it will be apparent that the 

present invention is not li mited to opti cal wave lengths but 
may alternatively employ other parts of the electromagnetic 
spectrum such as for example ra dio frequenc ies or microwave 
frequencies. The invention is particularly advantageous for 

30 establishing a wireless data transmission link between a fixed 
site and a mobile site, however it may be used equally 
successfully between two fixed sites or two mobile sites. „ m 
Furthermore, although the following description is given with 
reference to a wireless data transmission link between a 

55 central computer and a mobile computer terminal, the link may 
be employed between any two data apparatus which are suitable 
for capturing, storing, and/or processing information in 
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digital format. Throughout the specification the term 
"duplex" is usod' to describe tho operation of c r an sm i t. t i nc; and 
rocoiving apparatus at oithnr end of the transmission link, 
and covers both half duplex and full duplex operation. In tho 
5 a c cornpa nyin g drawi nq.s : 

Figure 1 illustrates schematically a preferred 
embodiment of the apparatus for establishing a wirolr:-;:; data 
transmission link between a base station and a mobile station; 
* Figure 2 is .a c-i-rcuit diaqram of a preferred 
10 embodiment of a data link device used in the apparatus of 
Figure 1 ; 

Figure 3 is a further circuit diagram illustrating 
the internal logic of IC1 in Figure 2; and 

Figure 4, Figure 5, Figure 6 and Figure 7 are timing 

15 diagrams for the circuit illustrated in Figure 3. 

Referring to Figure 1 there is illustrated 
schematically a preferred form of the apparatus for 
establishing a wireless data transmission link between a base 
station 10 and a mobile station 12. The base station 10 is 

20 typically at a fixed site and comprises a first data link 

device 14 connected via a switching means 16 to a first data 
apparatus 18. Data apparatus 18 is typically a central 
computer, such as an IBM personal computer, which may be 
linked to a larger general purpose computer having the main 

25 data base or accounting, delivery and invoicing information 

stored therein. Switching means 16 is responsive to the first 
data link device 14 to activate an indicating means 20 for 
indicating that a data transmission link has been established 
and that data transmission is taking place or is about to take 

30 place- Indicating means 20 may typically consist of a visible 
light and/or audible alarm located where it can be seen or 
heard by the driver of the mobile station 12 as he approaches 
the base station 10. 

Mobile station 12 comprises a second data apparatus 

35 22 connected to a second data link device 24. The second data 
apparatus 22 typically consists of a mobile computer terminal 
such as a hand held terminal, a portable computer , a lap-top 
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computer or a purpose-built unit. The data link devices 14 
and 24 are substantially identical and will be described in 
qreater detail below. Control software, resident in both the 
mobile and fixed computers or terminals, preferably controls 
5 the data link devices and optionally the application and 

system software in the host computers and/or terminals. The 
control software may be conf igured by the user and typically 
controls the sequence of stops used to establish a duplex data 
transmission link. The method of establishing a duplex 

10 wireless data transmission link between the first data link 
device 14 and the second data link device 24 will now be 
described with reference to Figure 1, 

At initialization, the fixed site central computer 
18 raises Request To Send (RTS) when the system is up and 

15 running and ready to exchange data with a mobile station. 
Each data link device is adapted to transmit a low power 
electromagnetic signal whenever RTS is up. Furthermore, the 
computer or terminal attached to a particular data link device 
-will also constantly repeat a short message, perhaps only one 

20 character long, which identifies that computer or terminal, 

whenever RTS is up. Consequently, whenever a data link device 
is transmitting in a low power or search mode, it will be 
transmitting an identification electromagnetic signal 
determined by the attached computer or terminal- Preferably 

25 the radiated field pattern from the data link device is 

restricted to a controlled beam shape so that the possibility 
of secure data being intercepted by third parties is 
minimized. Under software control the fixed site computer may 
either raise RTS just for the time of sending each character 

30 or raise RTS for the entire duration of the search and message 
transfer phase. 

When a mobile station 12 enters the radiated field 
of the first data link device 14, the second data link dev-j.ee 
24 of the mobile station 12 will receive the identification 

35 electromagnetic signal and after a short time interval will 
raise data carrier detect ( DCD ) to the second data apparatus 
22. Received data (RD) identifying the fixed computer of the 
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data apparatus 18 at the base station 10 is passed to the 
mobile terminal 22 of the mobile station 12- by the second data 
link device. On receipt of DCD and RD, the mobile terminal 22 
checks whether the base* station identifier is a valid address, 
5 and assuming both a valid address and the- need to transmit 

data, the mobile terminal 22 will raise its own RTS which will 
cause the second data link device 24 to transmit a carrier, 
either low or high power depending on the state of DCD, and 
containing either - a '^troady mark or mobile station 

10 identification under software control from the mobile comouter 
terminal. Transmit data ( TD ) identifying the mobile terminal 
22 is passed to the second data link device 24 to be 
transmitted to the first data link device 14 as an 
acknowledging electromagnetic signal. The presence of both 

15 RTS and DCD at the second data link device 24 causes it to 
send clear to send (CTS) to the mobile terminal 22. 

At the base station 10, the radiated field from the 
mobile station 12, including the acknowledging electromagnetic 
signal, will be detected by the first data link device 14 and 

20 the simultaneous presence of RTS and DCD at the first data 
link device 14 causes it to grant CTS to the fixed computer 
18- Switching means 16, located between the first data link 
device 14 and the first data apparatus 18 of the base station 
10, is adapted to respond to the CTS signal to activate the 

25 visible or audible indicating means 20 informing the driver of 
the mobile station 12 to stop the vehicle since it is in an 
acceptable position for reliable data transfer. The driver 
must stop immediately the indicating means 20 is activated and 
should not move off until data transfer has concluded as 

30 evidenced by the indicating means 20 being extinguished. 

In the event that the mobile station 12 is not 
correctly positioned, either to receive the radiated 
electromagnetic signal from the base station 10, or to 
transmit an electromagnetic signal to the base station 10 in 

35 order to establish the duplex transmission link with an 

acceptable low data error rate, the control software can be 
arranged to alternately raise and lower RTS to the data link 
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device 14 or 24. This will have the effect of alternately 
raising and lowering CTS at the base station 10 causing the 
indicating means 20 to be alternately activated and 
deactivated by the switching means 16. The flashing light of 
5 indicating means 20 informs the driver than an unacceptably 
high data error rate exists in the data transmission link and 
that he will need to reposition the vehicle. 

The data link devices 14 and 24 are configured so 
that the simultaneous presence of both RTS and DCD at both the 

10 base station and the mobile station will cause both devices to 
transmit at full power. 

Using the above method a full duplex wireless data 
transmission link is established initially at low power, then 
increased automatically to full power to improve the signal to 

15 noise ratio and thus reduce the error rate during data 

transfer. Although the background error rate will be low 
because of the transmission link s:gnal strength is well above 
the detection threshold, there will always be the possibility 
of some errors arising. Therefore block checking in the 

20 control software using a cyclic redundancy check is 
recommended to ensure end to end data integrity. 

After the data has been transferred successfully, 
either end of the transmission link can drop RTS. If the 
mobile terminal 22 drops RTS, the mobile transmitter will be 

25 turned off and the base station indicating means 16 will be 
extinguished since the first data link device 14 will no 
longer provide CTS to the fixed computer 18. It will be 
recalled that the necessary condition for CTS to be granted by 
a data link device is the presence of both RTS and DCD. Once 

30 the indicating means 20 is extinguished, the mobile station 12. 
is free to leave the area. Alternatively, if the fixed 
computer 18 at the base station 10 drops RTS, again the 
switching means 16 will extinguish the indicating means ^0 
since CTS is no longer present. As the mobile station 12 

35 moves away, the base station 10 software waits for a short 
period, for example 10 seconds, before raising RTS again and 
waiting for the next vehicle. The structure and operation of 
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a preferred embodiment of' the data link device will now bo 
described in greater detail with reference to Fiqurns 2 to 7 
of the accompanying drawings. 

For reasons of economy, performance, data r^cunty 
5 and ease of licensing, the preferred signalling moans for the; 
data link device is infrared energy, however visible light, 
microwave, RF and any other wireless conmun icat i on technique 

can be used. 

Referring to Figure 2 there is shown a circuit 

10 diagram of a p ryforr^ ^i-g ^ ffif « «M« ""V S,^.* 1 "' 
may be used in the apparatus of Figure 1. The data UnK 
device of Figure 2 comprises a transmitter 40 having 
transmitting means 42, a receiver 44 having receiving moans 4G 
and a control means 48. In this embodiment the information 
15 content in the transmitted infrared radiation is transmitted 

using Pulse Width riodulation (PWM) in accordance with the data, 
sent from the data apparatus connected to the device. The 
' transmitting means 42 of the transmitter 40 comprises an array 
of infrared light emitting diodes (IREDs) shown in Figure 2 as 
20 LED1, LED2, LED3 and LED4 . The LEDs are pulsed with two pulse 
widths of either 1.628 or 13.021 microseconds. A short pulse 
signals a data mark or 1, for the OFF condition and a long 
pulse signals a space or 0, for the ON condition. These pulse 
widths are digitally controlled by the control means 48. The 
.25 timing ratio of 1:8 is chosen to allow unambiguous 

discrimination at the receiver 44 of a corresponding data link 
device, even with considerable pulse width smearing in the 
receiver electronics. The pulse amplitude to the transmitting 
means 42 is varied from low current, when in the low 'power 
30 search mode, to full current when in the high power data 
transfer mode of the data link device. 

The receiver 44 comprises an optical filter (not 
shown) located in front of the receiving means 46 to reduce 
interference from visible light sources such as dayliqht, 
35 fluorescent and incandescent light globes, and discharge 
lamps. The receiving means 46 consists of an infrared PIN 
diode detector Dl . Receiving means 46 is followed by a stable 
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fixed qain amplifier which has irs frequency response 
controlled to minimize gain at low frequencies to ensure 
rejection of mains powered stray licht source:: a:m: to 5r .n>: : :r : s< ? 
response to the desired signal. A tracking .-o:np , r.-t or V'.r .s 
5 used to detect any siqnal qreater than a prod.er ~:r.i no.: 

threshold value and convert this, into a digital 1 oc i r. s : * . 
whose pulse width replicates the transmitted P u!:.e width. 
This digital logic signal, (Rx In to ICl) is also monitor-:: by 
comparator UlD which comprises a proximity, or sianal or 
10 carrier detect section 50. The time constants and discharge 
resistor values of "the carrier detect section 50 are selected 
so that approximately 100 milliseconds of siqnal must be 
present at the input of UlD before the DCD line into ICl is 
enabled. This ensures that short noise bursts are not passed 
15 to the data output RD line as the mobile station 12 moves 
around and encounters stray noise sources. 

The fixed gain amplifier of the receiver 44 includes 
a field affect transistor (FET) 01 which provides impedance 
matching for the electrical signal produced by the PIN diode 
20 detector Dl in order to provide maximum power transfer. 

Source bypass capacitor C2 reduces the gain of the FET at low 
frequencies by retaining high gain at the desired frequencies. 
Transistor Q3 provides a shaped response fixod gain 
amplification and has low gain outside the desired frequency 
25 range. Transistor Q2 is operated from a reqular.ed +5 volt 
supplv and serves to set the reference bias voltaqe of the 
comparator U1C at 100 millivolts, as well as deliverinq a 
controlled gain of 10 to the desired signal. The voltaqe at 
the junction of resistors R12 and P.14 is averaged by resistor 
30 R13 and capacitor C13 and fed to the inverted input of. 
comparator UlC. The desired signal (Rx SIG) is a fast 
positive-going pulse at the collector of transistor Q2 and 
this is passed directly to the non-invertir.g input of the 
comparator UlC. Providing the pulse amplitude of the signal 
35 exceeds the comoarator threshold, set by the steady collector 
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current through resistor Rl4, co^parMtor (ilC will f irn and 
produce a digital roprosonr^t. ion of the received :;innnl .'it its 
output . 

The loqio for the puise width and .imn 3 ! ? u r 1^ encoder 
5 of the t ransm • r t er 40 and the (i.'rod.-r of * h<* reviver 44, 

together with the gating of NTS , CTS and I >" *D i r; ill containr-d 
in the control means 48. Preferably the control rn^rins 48 
comprises an integrated circuit ICl which embodies t h»? diqitai 
logic of the data link device usina flip flops and various 

10 gate circuits. Advan t agoous 1 y all of t. ho (ii'jita! 1 oq i c 
embodied in ICl can be confiqured usinq a sinqle erasable 
programmable logic device chip of the kind manufactured by 
Altera Corporation. 

The data link device requires a single voltage 

15 source in the range 8 to 16 volts and an onboard power supply 
to generate the regulated + 5 volts for the logic and the +/-8 
volts for the RS232 computer interface {Industry Standard 
V.24). Data and control information from the computer or 
terminal connected to the data link device, enters and leaves 

20 the device via a cable with a small connector at industry 
standard V.24 signal levels directly to and from integrated 
circuit U4 which is a CKOS line driver/receiver chip. Power 
enters through the same cable via a reverse voltage protection 
diode D2 to an energy storage and voltaqo smoothing capacitor 

25 C8. The nominal +10 volts DC is regulated down to a stable +5 
volts by voltage regulator VRll. The negative supply rail for 
the V.24 driver chip U4 is generated by integrated circuit L T 3 . 

The d a- 1 a 1 i n k^^do y i, c e g-Jg,^* | -K ? ? ,^S ffn ■ f?« m ■ c f iin'«y ^■^jiiw'^^^ ajl^JL^L^ ' 0 ^ ' ^ 4 wni ch 

operates continuously at a multiple of the data rate to ensure 

30 accurate timing information and repeatability between devices 
with no manufacturing or set-up adjustments. ICl drives the 
crystal oscillator and its internal counter/divider chains at 
all times that power is supplied. The configuration and 
operation of the control means 48 will now be described with 

35 reference to Figures 3 to 7 . 
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Rofcrrinq to Fiquro 3 there is shown a further 
circuit diagram i 1 lust rat in<i the internal loqic: of ICl 
including the transmitter encoder section and the receiver 
decoder section of the control means 48. The transmitter 
5 encoder section comprises a pair of up/down counters 60 for 
eontrollinq t ho width of t ransm i t t ed pu 1 ses in accordance with 
the binary state of the transmit data ( TD ) line at the input 
of tjic transmitter encoder sect in:;. Whenever tt'VF* is raised, 
pulses representing the binary state of the TD line are passed 

10 to t he 1 ow powe r I R ED a r r ay d r i ve r 94 via the 1 ow po v ■ i out pu t 
line LO out. If the incoming TD line noes to the space 
condition, a fast reset pulse ( TD reset) is generated within 
the transmitter encoder section - o reset the transmit counters 
60 (see Figure 4). This enables centre sampling of the TD 

15 bits and synchronisation of the remote receiver. At the 

centre sample time, the TD pulser section 62 sends the pulse 
width representation of the TD line to both the low and high 
power output driver sections 64. The TD pulser section 62 
comprises a D flip flop with space and .nar 1 *. pulse width 

20 signals and appropriate gating. RTS must be present before 
the pulse width representation of the TD line is sent to the 
output driver sections 64 from the TD pulser section 62. When 
RTS goes high, output pulses on the Lo out line are enabled zo 
the low power driver transistor 04 (See Fiquro 2). Resistor 

25 R21 in Figure 2 limits the pulse amplitude to the transmitter 
IRED array when in the low power search mode. If both RTS and 
DCD are present, output pulses are enabled on both the Lo out 
and Hi out lines of the output driver sections 64 into both 
the low and high power driver transistors 04 and 05 

30 respectively in Figure 2 which comprise a transmission power 
increasing means 52. AND gate 65 in Figure 3 provides for the 
ANDing of RTS and DCD to switch the data link device from the 
lower power search mode to the high power data transfer mode. 
A further AND gate 66 is provided to AND RTS and DCD and 

35 provide the Clear To Send signal CTS. Resistors R22 and R23 
in Figure 2 together with other stray internal resistances in 
the IREDs and transistors, limit the peak current to the IRED 
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array. Huih power pulse drive is handled by transistor O f > . 
Electrical energy for the TRFD array is supplied by c.apa-itnr 
C9, and resistor K24 serves to limit noise from the 
transmitter 40 passinq bark into t ho power supply circiitry. 

The receiver decoder section of the control means 1^ 
illustrated in Kiqure 3 also includes a pair ot updown 
counters 63. Counters f>8 are controlled by a clock sio.na! from 
the crystal oscillator and comprise part of a pulse width 
detector which outputs a 1 to the received data (RD) line 
10 whenever the incominq pulses are narrow, and a 0 whenever the 
pulse width is wide. Incoming pulses are fed from the output 
of comparator Ulc in Fiqure 2 to the Rx In lino of the control 
means 48 in Figure 3. As with the transmitter encoder 
section, the receiver decoder section also generates a reset 
15 pulse (Rx reset) whenever the incoming Rx In line goes to the 
spaced condition. This enables the receiver decoder section 
to determine whether the incoming pulses are narrow or wide. 
The decision point is set at r>.510 microseconds. Narrow 
pulses can be stretched from their correct 1.62S microseconds, 
20 or wide pulses can be shortened from their correct 13.021 

microseconds, by a considerable margin before data errors can 
occur (see Figures 6 and 7). In the absence of DCD, the P.D 
line output is clamped to the mark or 1 state so that spurious 
pulses appearing on the Rx In line do not appear on the HD 
25 output line of the receiver encoder section of ICl. 

The above described embodiment, of the data link 
device is particularly advantageou s because the _<?ata error 
rate can be v~rv low ' levels by "t^"^ 

of first radiating a low. power search mode signal which .is 
30 increased to full power when another data link device is 
detected nearby. Furthermore, unlike a simple modem link, 
clear to send (CTS) is not granted to the computer or terminal 
connected to the device until the data transmission link is 
established in both directions. False triggering of the 
35 proximity or data carrier detect section 50 is avoided since a 
repetitive signal resembling the correct wave form must be 
present for a few thousand cycles before the DCD line goes 
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high to tho control moans 48. Wave length filtering before 
ttu , rt . C piv(!r 44 r.-duci>s stray interference, and careful 
shaping of tho receiver amplifier frequency response 
I'luit MCi'i' ii'it ics ensures immunity to most rvose sources 
5 encountered as the mobile station 1 - nu.v.s around its norma! 
rou te . 

The life tun- of the t ra:is::s i • r i n.; means 4 •"• is 
significantly improve,', by us i no the I < >■*"• r scare:-, mod- a* 

all times while another data link d-vic- is no? detected. The 
10 transmitting means. 46 ^f the data link device vil! hav« over 
10 years service life assuming 10 trips per day. 3*0 days nor 
year and 8 kilobytes of data per transfer. Interest i rvj 1 y , 
even if RTS is low and the device transmitter is off, tho 
!)reS once of another transmitter nearby transmitting an 
15 electromagnetic signal at the correct, frequency will cause DCD 
to go high which could be used by the system software to 
control the device transmitter. 

The above describee: embodiment of the data link 
device enables the data transmission link re operate at the 
2 o" base band frequency, and the information content (mark or 
space) is conveyed by using Pulse Width Modulation, which 
enables the transmitter 40, the receiver 44 and the control 
means 48 to be of relatively simple construction. However the 
invention is not limited to this type of base band system and 
25 may be embodied using frequency, phase or some other form of 
modulation requiring more complex receiver and transmitter 
"circuits. Furthermore, the control means 48 in the preferred 
embodiment is advantageously embodied in tho integrated ~ 
circuit IC1. However, the required digital encoding, decoding 
30 and driving may be done equally successfully using a circuit 
constructed from discrete components. 

It will be obvious to persons skilled in the 
electronics and other related arts that numerous alterations 
and modifications can be made to the apparatus, method arid 
35 device, other than those specifically described, without 

departing from the basic concepts of the invention. All such 
modifications and alterations are to be considered within the 
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scope of the invention, the nature of which to br- 

determined from the foreqoinq description and the appended 
claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A method of establishinq a wirnloss data 
transmission link botwctMi a first data link dovicr and a 
second data link device, the mot hod comnrisinq: 

(a) est ab ! i i;h i a duplex link IhM ween said fir:;? 
data link device and said second data link device by 

(i) t ransm i t t \ no an identification 

e lect romaunct i c signal from said first data 
link device, then 

(ii"p receiving said i den t i f i cat i on 

elect romaqnet i c signal at said second data 

link device, then 

(iii) recoqnizinq if said identification 
electromagnetic signal is intended for said 
second data link device, then 

(iv) transmitting an acknowledging 
electromagnetic signal from said second data 
link device, then 

(v) detecting said acknowledging 
electromagnetic signal at said first data link 
device, and only then 

(b) commencing data transfer. 

2. A method as claimed in Claim 1, wherein said step of 
transmitting an identification electromagnetic signal from the 
first data link device comprises transmitting a low power 
electromagnetic signal in a lower power search mode. 

2. A method as claimed in Claim 1 or Claim 2, wherein 

said step of transmitting an acknowledging electromagnetic 
signal from said second data link ^>vice comprises 
transmitting a lower power electromagnetic signal. 
4. a method as claimed > any one of Claims 1 to 3, 

wherein said first data link device is provided at a base 
station of fixed location and said second data link device is 
provided at a mobile station. 
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5. A method as claimed in Claim 4, further comprisinq 
tho step of indicating to a person at the mobile station that 
a duplex link has been established after said step of 
detecting the acknowledging e 1 ec t romaqne t i c signal at the 
first data link device. 

6. A method as claimed in any one of tho preceding 
claims, wherein said step of commencing data transfer 
comprises increasing the transmit? i ng power of both f.a i d data 
link devices in a data transfer mode whereby data transmission- 
.errors can be minimised. 

7. A data link device f or -est abl i sh i ng a wireless data 
transmission link between a first data apparatus and a second 
data apparatus, each of said first data apparatus and said 
second data apparatus being provided with a respective data 
link device, the device comprising: 

a transmitter and a receiver, said transmitter 
having transmitting means for transmitting an identification 
electromagnetic signal, said receiver having receiving means 
for receiving an acknowledging electromagnetic signal 
transmitted from the data link device at the other data 
apparatus upon receipt of said identification signal thereat; 
and , 

control means for allowing data transfer only when 
said acknowledging signal is received. 

8. A data link device as claimed in Claim 7, wherein 
said control means controls power increasing means for 
increasing the transmitting power of said transmitting means 
when said acknowledging signal is received whereby, "in use, 
data transmission errors can bo minimized in a data transfer 
mode . 

9. A data link device as claimed in Claim 7 or Claim 8, 
wherein said transmitting means comprises an array of 
infra-red light emitting diodes and said receiving means 
comprises an infra-red detector. 

10. A data link device as claimed in Claim 9, wherein 
said control means further comprises a transmitter encoder 
section and a receiver decoder section for encoding and 
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decoding a transmitted or received infra-red o loot, romagnct i c 
sional respectively whereby, in u-e, the information content 
of the infra-red electromagnetic signal can be transmitted 
using a pulse width modulation technique. 

H. An apparatus for establishing a wireless data 

transmission link between a base station and a mobile station, 
the apparatus comprising: 

at the base station a transmitter/receiver; 

at the mobile station a receiver/transmitter; 

said base station having means for transmitting an 
identification electromagnetic signal for detection by said 
mobile station when in proximity thereto, said mobile station 
having means for transmitting an acknowledging electromagnetic 
signal upon identifying said identification signal by a signal 
identifying means, said base station further having an 
acknowledging signal detecting means for detecting said 
acknowledging signal and control means for allowing data 
transfer only when said acknowledging signal is detected. 

12 . An apparatus as claimed in Claim 11, wherein said 
base station is provided with transmission power increasing 
means for increasing the transmitting power of said base 
station transmitter, and wherein said control means is 
responsive to said acknowledging signal detecting means 
detecting said acknowledging signal so that data can be 
transferred from the base station to the mobile station at 
said increased transmission power in a data transfer mode 
whereby data transmission errors can be minimized. .. - 

13. a method of establishing a wireless data 
transmission link substantially as herein described with 
reference to and as illustrated in the accompanying drawings. 

14. A data link device substantially as heroin described 
with reference to and as illustrated in the accompanying 
drawings. 

15 . An apparatus for establishing a wireless data 
transmission link substantially as heroin described with 
reference to and as illustrated in the accompanying drawings. 

DATED THIS 20TH DAY OF JUNE, 1988 

DATAPLEX PTY. LTD . 

By Its Patent Attorneys: 



CLEMENT HACK & CO . 

Fellows Institute of Patent Attorneys 

of Australia. 
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decoding a transmitted or received infra-red electromagnetic 
signal respectively, whe.-eby, in use, the information content 
of the infra-red electromagnetic -lgnnl can b'> t r an r.m i .r.t ed 
using a pulse width modulation technique. 

11. An apparatus for establishing a wireless data 

transmission link between a base station and a mobile station, 
the apparatus comprising: 

at the base station a transmitter/receiver; 
at the mobile station a receiver/transmitter; 
said base station having means for transmitting an 
identification electromagnetic signal for detection by said 
mobile station when in proximity thereto, said mobile station 
having means for transmitting an acknowledging electromagnetic 
signal upon identifying said identification signal by a signal 
identifying means, said base station further having an 
acknowledging signal detecting means for detecting said 
acknowledging signal and control means for allowing data 
-transfer only when said acknowledging signal is detected. 
;^^12~". An apparatus as claimed in Claim 11, wherein said 

"base station is provided with transmission power increasing 
-means for increasing the transmitting power of said base 
''..'/""' .station transmitter, and wherein said control means is 



responsive to said acknowledging signal detecting means 
detecting said acknowledging signal so that data can be 
transferred from the base station to the mobile station at 
• v;^^':sa.id increased transmission power in a data transfer mode 
' / " -^" whereby data transmission errors can be minimized, ■ 

13. A method*, of establishing a wireless data . 

: J ^^ transmission link - Substantially as. herein described with 

reference to and "as illustrated in the accompany ing drawings • 

a data link device substantially as herein described 
with reference to and as illustrated in the accompanying 
drawings . 

15- An apparatus for establishing a wireless data ^ 

transmission link substantially as herein described with 
reference to and as illustrated in the accompanying drawings. 
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